Introduction
Corneal foreign body (CFB) trauma is a common eye injury in the emergency departments (ED) (1) . The CFB trauma is mostly associated with occupational accidents frequently seen in construction and metal industry workers (2) . Metal CFBs carry the risk of corneal scarring with decreased visual quality if the injury lies within the visual axis or the risk of a secondary infection (3).
Furthermore, CFB trauma also causes an economic burden. A study in Turkey stated that unregistered employment is relatively higher and this forces workers to remove CFBs by themselves (4) .
Several studies have been reported on demographic and clinical characteristics of CFB trauma. Using protective goggles (PG) has been suggested to prevent workers from CFB trauma (5) .
In the present study, we aimed to evaluate the demographic and clinical characteristics of the patients who suffered from CFB trauma and who were treated in the ED. We also aimed to estimate the impact of awareness of CFB scar on wearing PG.
Materials and Methods
This study was conducted in patients presenting to the ED with CFB between July 2015 and November 2015. The mean number of daily ED admissions and emergency eye department admissions were means 1300 and 30, respectively. Patients with an eye emergency who were consulted from ED were examined in Ophthalmology Department at the same hospital. Only patients with CFB were included in the study. Patients who had eye emergency other than CFB trauma, including open globe injuries such as penetrating and/or perforating ocular trauma with or without a intraocular foreign body, blunt ocular trauma, eyelid trauma, chemical ocular trauma and orbital fractures were excluded from the study. All patients signed written informed consent before taking part in the study and a local ethical approval was obtained. The study followed the principles outlined in the Declaration of Helsinki.
Patients with CFB trauma were subjected to a routine ophthalmic examination. All examinations were performed by an ophthalmologist. The location of the CFB on the cornea was noted considering the quadrants (central, superonasal, superotemporal, inferonasal or inferotemporal). The size of the CFB was measured with its largest diameter under slit-lamp biomicroscopic examination. The number of hours from injury to presentation was recorded. A questionnaire was also filled out for all patients regarding age, gender, occupation, type of CFB, number of previous CFB removal, PG use and awareness of CFB scar.
Management of CFB was performed in a standard manner. After applying topical anesthetic drop (proparacaine hydrochloride 0.5%), CFB was removed with a 26-gauge needle under slit-lamp. Topical antibiotic treatment (lomefloxacin) was ordered four times daily for four days after the procedure. Eye patching was not suggested in any of the patients (6) . Patients were controlled two days after treatment.
Four groups were designated in the study, namely group 1-metal industry workers, group 2-construction workers, group 3-workers in different occupations who had considerable risk for CFB trauma (sweeper, technician, junk dealer and electrician) and group 4-miscellaneous patients with low risk for CFB trauma (student, engineer, housewife and children).
Statistical Analysis
Statistical Package for the Social Sciences (SPSS 22.0) program was used for the statistical analysis. Descriptive statistical methods were expressed as mean and standard deviation. Anova and Kruskal-Wallis tests were used to compare quantitative data according to distribution. Pearson and Spearman's rho correlation methods were performed to assess the relationship between the parameters according to the distribution. Chisquare test was used for comparison of the rates. p<0.05 was considered statistically significant.
Results
A total of 238 patients were included in the study. There were four women (1.7%) and 234 men (98.3%) in the study. The mean age of the study population was 33.96±10.54 years (range, 3-69 years). There were 126 patients (52.9%) in group 1, 53 patients (22.3%) in group 2, 27 patients (11.3%) in group 3 and 32 patients (13.4%) in group 4. No significant difference was found between the groups in terms of age (p=0.719). The CFB was found in the right eye in 112 patients (47.1%) and in the left eye in 126 patients (52.9%). The type of the CFBs in each group is summarized in Table 1 .
The CFB was located in the central cornea in 77 patients (32.4%), in the inferotemporal quadrant in 68 patients (28.6%), in the inferonasal quadrant in 44 patients (18.5%), in the superotemporal quadrant in 30 patients (12.6%) and in the superonasal quadrant in 19 patients (8%). No significant difference was observed between the groups in terms of CFB location (p>0.05) ( Table 2 ).
The mean CFB size was 0.30±0.22 mm (range, 0.02-1.20 mm) in the study. The mean time from the CFB injury to presentation was 28.44±32.77 hours (range, 0.3-240 hours). The time from the CFB injury to presentation was significantly associated with the number of previous CFB removals. Increasing number of CFB removals was associated with decreased time from CFB trauma to presentation (r=0.150; p=0.021).
Regarding the use of PG among patients with a risk of CFB trauma, 79 patients (38.4%) never used PG. Sixty-seven patients (32.5%) occasionally used PG, 34 patients (16.5%) frequently used PG and 26 patients (12.6%) routinely used PG. Regarding the awareness of CFB scar, pairwise comparisons
showed that the rate of the awareness of CFB scar was significantly lower in patients who never used PG compared to patients who used PG occasionally (p=0.006), frequently (p=0.001) and routinely (p=0.001). Also, the rate of the awareness of CFB scar was significantly lower in patients who used PG occasionally compared to patients who used PG routinely (p=0.002) and frequently (p=0.018). There was no statistically significant difference in terms of CFB scar awareness among patients using PG routinely and frequently (Table 3 ). No significant difference was noted among the study groups in terms of the awareness of corneal scar after CFB removal (p=0.056) ( Table 4) .
Discussion
In the present study, we assessed epidemiological and clinical characteristics of 238 patients with CFB trauma, including 234 men with a mean age of 34 years. Our study population mainly consisted of metal industry and construction workers. These findings are compatible with previous literature stating that CFB trauma occurs mainly in young men working in the metal industry and in construction. Although the majority of CFB trauma comprised work-related injuries, 13.4% of our study population consisted of individuals who did not work.
It has been shown that CFB is often located in the central cornea (4) . Although the majority of CFBs were found in the central cornea in our study, this finding did not reach a statistically significant level between the groups. We also found a mean time of 28 hours from CFB injury to CFB removal in the present study. One reason for this delay might be that patients tried to remove the CFB themselves, so that such an effort could lead to corneal ulcer formation eventually (4). Furthermore, we observed that higher number of previous CFB removals was related to decreased time from CFB trauma to presentation to hospital. A shorter interval of hospital admission can be a protective factor for the patient from possible future harmful effect of a CFB, such as corneal ulcer or corneal scar.
It has been stated that the use of PG can protect most of the workers from CFB trauma, as well as from possible scarring in the cornea (1). It has also been shown that leaving the CFB for more than 24 hours causes the rust ring to result in a corneal scar eventually (7) . We observed that only 12.6% of patients at risk of CFB trauma always wore PG during working. Vast majority of such patients (91%) who did not wear PG during working were not aware of the possible scar of the CFB. These findings may indicate that majority of the subjects do not have enough knowledge of whether they are at risk of CFB scar whether or not while working. Actually, this represents an important issue for occupational health. An experienced on-site physician should inform the workers about such occupational accident, irrespective of their social and educational status. Also, the employer should be informed in order to take preventive measures for CFB injury.
Several methods have been used in an attempt to remove the rust ring of the CFB, including an electric burr or a hypodermic needle (8, 9) . The electrical burr has been demonstrated to be associated with deeper stromal damage after CFB removal (9) . In our study, we successfully used a 26-gauge hypodermic needle in order to remove the CFB and its rust.
Studies did not suggest a routine eye patch for corneal abrasions, because it does not have any effect on healing time and pain (10) . It has also been indicated that smaller abrasions, as in CFB trauma, could be treated only with antibiotic ointments (11) . Following CFB removal, all patients in the current study were prescribed ocular antibiotic drops without eye patching, and then patients were re-assessed two days after the procedure.
We found that such treatment approach seems to be a safe and practical method for CFB injuries in terms of avoiding secondary infection and providing patient rehabilitation.
Study Limitations
The inclusion of relatively small number of patients can be one of the drawbacks of the study.
Conclusion
Corneal foreign body trauma is a preventable healthcare problem. Our study demonstrated that patients were relatively unaware of the further complications related to CFB. Such injuries and related complications can be better avoided by taking preventive measures at workplaces and by informing individuals on this issue.
